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While the abundance of CH, depends on many sources, the removal rate depends
mostly on OH, potentially simplifying model predictions.
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global annual average OH = 10° /cm3.

Our predictive capability with CCMs
relies on being able to know how
much, when, and where.

Models are not capable, yet, of
meeting this challenge.
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An illustration of the
problem:

The difference between
the two models is large
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Overview of GCAS (GEO-CAPE Airborne Simulator)

Exploded view

Field
Radiometric
Calibration
Fixture
Telescopes map vertical slit extent toa 7.5 km cross-track ~ Spectral coverage and sampling
FOV. Images captured at2 Hz and co-added along track. *  300-490 nm @0.2 nmypixel

* gl el instrument.

Slant column product precision for NO,

*Minimum retrieved resolution 250 m x500 m: 1.5e15 molecules cm?

*Typical retrieved resolution 1 kmx 1.5 km: 0.4e14 molecules cm-2

Retrievals for total 03 and HCHO have also been demonstrated

Overview of GeoTASO (TEMPO/GEMS Airborne
Simulator)
Geostationary Trace gas and Aerosol Sensor Optimization

NASA-funded airborne sensor and trace gas/aerosol retrieval project to advance
mission readiness of sensor/algorithms for GEO-CAPE/TEMPO missions

UV-Vis spectrometer with 2 2-D detector arrays covering 290-390 nm (O3, SO,, HCHO) and
415-695 nm (NO,, O, aerosol)
Imaging spectrometer covers ~8 km swath with 50 m x 80 m ground patch resolution

Spectral passbands of ~ 0.4 nmin UV, ~0.8 nm in Vis with 3x oversampling spectrally
Signal to noise of ~ 50 for individual samples
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Fritz Peak
Observatory
2,676m

contour interval=122 meters

The topography of the area between Fritz Peak Observatory and Caribou, Colorado, where t
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Fig. I. A schematic drawing of the entirc operalional system for measurement of OH concentration in the

troposphere.
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Surface
Nominal performance parameters for the OH IPDA LIDAR
Laser wavelength 308 nm | Laser linewidth <0.001 nm | Laser Power 5W
Laser pulse width ~10 ns Pulse energy 50 uJ Repetition rate 100 kHz
Beam divergence 1 mrad Laser scan range 0.05 nm Laser scan rate 250 Hz
Receiver diameter 20cm Receiver FOV 1 mrad Receiver bandpass 0.5 nm
Altitude 10 km Integration time 30s Signal To Noise/bin 410
Precision (molec/cm?) | 4x10'! Accuracy 10%




than CO,)
— Rayleigh removes 90% of UV light. Need powerful laser

* Why measuring OH is possible:
— A-X transition at 308 nm is super sensitive: ¢ =5x101%/cm?
— Science goals are 10% not 0.1%
— CO, folks and others have developed half of our laser already
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preamp power amp pulse (~200 wJ) SFG Crystal pulse (~130 wJ)

(1548+1023—616)
1023 nm VBG
BBO SHG
1548 nm DFB L = Crystals
/ e

Tunable .
Er Fiber Er VLMA Amplified 1548 nm 308 nm -
preamp power amp pulse (~125 wJ) pulse (~50 w) :
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frequency output (100ul, 5 ns @100 kHz)
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If we flew the Atom flight path with a remote

sensing OH instrument we would measure 12K
columns (30-s) average compared to ~100 total
columns from ATom-1 y
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We have initiated
construction of the laser
transmitter breadboard (mid-

2018 delivery)

Next step is a ground demo,
then an airborne prototype.
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